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(54) PLASMA DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a plasma display device of which all the phosphor has 
enhanced luminance and extended life. 

SOLUTION: In the plasma display device, the phosphor layer has a blue phosphor layer which 
comprises a BAM (Ba1-xMgAI10O17:Eux or Ba1-x-ySryMgAI10O17:Eux) blue phosphor, is in 
the form of platy particles having a plate diameter .of 0.3-6 /*m, a plate thickness of 0.1-2 /xm, a 
ratio of plate diameter to plate thickness of 3-25, and a specific surface area of 2.0-3.0 m2/g, 
and has an atomic ratio x of europium (Eu), an activator, satisfying 0.03<x<0.25 and 0<y<0.25. 
The blue phosphor enhances the luminance of and extends the life of all the phosphor. 
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[Claim(s)] 

[Claim 1] While two or more arrays of the discharge eel of one color or two or more colors are carried 
out, the fluorescent substance layer of the color corresponding to each discharge eel is arranged. It is 
plasma display equipment equipped with the plasma display panel with which the fluorescent substance 
layer is excited by ultraviolet rays, and emits light. Said fluorescent substance layer has a blue 
fluorescent substance layer. The blue fluorescent substance layer It is constituted by the BAM (Bal- 
xMgA110O17:Eux or Bal-x-ySryMgA110O17:Eux) system blue fluorescent substance. The blue 
fluorescent substance is a tabular particle. A plate diameter 0.3 micrometers - 6 micrometers, Plasma 
display equipment with which board thickness is characterized by 3-25, and specific surface area being 
[ the atomic ratio x of the europium (Eu) as 2.0-3. 0m2/g and an activator ] 0.03< x<0.25 and 0< y<0.25 
for the ratio of 0.1 micrometers - 2 micrometers, a plate diameter, and board thickness. 
[Claim 2] While two or more arrays of the discharge eel of one color or two or more colors are carried 
out, the fluorescent substance layer of the color corresponding to each discharge eel is arranged. It is 
plasma display equipment equipped with the plasma display panel with which the fluorescent substance 
layer is excited by ultraviolet rays, and emits light. Said fluorescent substance layer has a blue 
fluorescent substance layer. The blue fluorescent substance layer It is constituted by the BAM (Bal- 
xMgA110O17:Eux or Bal-x-ySryMgA110O17:Eux;0<y<0.25) system blue fluorescent substance. The 
blue fluorescent substance is a tabular particle, and, for 0.3 micrometers - 6 micrometers and board 
thickness, the ratio of 0.1 micrometers - 2 micrometers, a plate diameter, and board thickness is [ a plate 
diameter / the atomic ratio x of the europium (Eu) as 3-25, and an activator ] 0.03< x<0.25. And plasma 
display equipment characterized by for europium divalent (Eu2+) being 20 - 50%, and europium 
trivalent (Eu3+) being 50% - 80%. 

[Claim 3] It is excited by ultraviolet rays, and light is emitted in the light, and it is a BAM (Bal- 
xMgA110O17:Eux or Bal-x-ySryMgA110O17:Eux) system blue fluorescent substance. The blue 
fluorescent substance is a tabular particle. A plate diameter 0.3 micrometers - 6 micrometers, The 
fluorescent substance with which board thickness is characterized by 3-25, and specific surface area 
being [ the atomic ratio x of the europium (Eu) as 2.0-3.0m2/g and an activator ] 0.03< x<0.25 and 0< 
y<0.25 for the ratio of 0.1 micrometers - 2 micrometers, a plate diameter, and board thickness. 
[Claim 4] It is excited by ultraviolet rays, and light is emitted in the light, and it is a BAM (Bal- 
xMgA110O17:Eux or Bal-x-ySryMgA110O17:Eux;0<y<0.25) system blue fluorescent substance. The 
blue fluorescent substance is a tabular particle, and, for 0.3 micrometers - 6 micrometers and board 
thickness, the ratio of 0.1 micrometers - 2 micrometers, a plate diameter, and board thickness is [ a plate 
diameter / the atomic ratio x of the europium (Eu) as 3-25, and an activator ] 0.03< x<0.25. And the 
fluorescent substance characterized by for europium divalent (Eu2+) being 20 - 50%, and europium 
trivalent (Eu3+) being 50% - 80%. 

[Claim 5] The manufacture approach of the fluorescent substance characterized by heat-treating and 
making 50% - 80% of europium divalent (Eu2+) europium trivalent (Eu3+) in the manufacture approach 
of a fluorescent substance according to claim 4. 

[Claim 6] The manufacture approach of the fluorescent substance characterized by using gamma 
alumina (gamma-aluminum 203) for the start raw material of a BAM system blue fluorescent substance 
in the manufacture approach of a fluorescent substance according to claim 3 or 4. 
[Claim 7] The manufacture approach of the fluorescent substance characterized by adding MgF2 and 
A1F3 as a fusing agent (flux), and burning in the manufacture approach of a fluorescent substance 
according to claim 3 or 4 at the time of combustion of the raw material of a BAM system blue 
fluorescent substance. [ 0.05-0.5 mol% ] 



[Translation done.] 



http://ww4.ipdl inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http% 9/12/07 



' JP,2003-336055,A [DETAILED DESCRIPTION] Page 1 of 14 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plasma display equipment which has the fluorescent 
substance layer which is used for image display, such as television, and is excited by ultraviolet rays, 
and emits light. 
[0002] 

[Description of the Prior Art] In recent years, in the color display device used for image display, such as 
a computer and television, the plasma display equipment using a plasma display panel (henceforth PDP) 
is large-sized, and attracts attention as a color display device which can realize a thin light weight. 
[0003] Generally, as a display used for television, although CRT first used from the former is excellent 
to the plasma display or the liquid crystal display in respect of resolution and image quality, it has 
seldom turned to the big screen 40 inches or more in respect of depth and weight, moreover — although a 
liquid crystal display has little power consumption and it has the outstanding engine performance in 
which driver voltage is also low ~ CRT -- comparing -- color reproduction nature - low - in addition -- 
and a limitation is in the magnitude and the angle of visibility of a screen. On the other hand, since the 
trouble of depth or an angle of visibility does not exist, its color reproduction nature is high, 
implementation of a big screen display is possible for it, and as for the plasma display, the product of a 
40 inch class is already developed (for example, refer to functional material 1996 year 2 month number 
Vol.16, and No. 2 or 7 pages). 

[0004] Plasma display equipment is performing the full color display by carrying out the additive 
mixture of colors of the so-called three primary colors (red, green, blue). In order to perform this full 
color display, plasma display equipment is equipped with the red (R) who is the three primary colors, 
green (G), and the fluorescent substance layer which emits light in each blue (B) color, and the 
fluorescent substance particle which constitutes this fluorescent substance layer is excited by the 
ultraviolet rays generated within the discharge eel of PDP, and is generating the light of each color. 
[0005] As a compound used for the fluorescent substance of each above-mentioned color, 
YGdB03:Eu3+ and Y203:Eu3+ which emit light in red, Zn2Si04:Mn2+ which emits light in green, 
and BaMgA110O17:Eu2+ which emits light in blue are known, for example. After mixing a 
predetermined raw material, by calcinating at an elevated temperature 1000 degrees C or more, solid 
phase reaction of each of these fluorescent substances is carried out, and they are produced (for example, 
fluorescent substance handbook refer to P219 and 225 Ohm-Sha). In order to prevent the brightness fall 
by oxidation of a fluorescent substance at this time, it is desirable to be calcinated in reducing 
atmosphere (for example, a hydrogen gas ambient atmosphere and a carbon monoxide gas ambient 
atmosphere). The fluorescent substance particle obtained by this baking is used after sifting out by 
grinding (red, green mean particle diameter: 2 micrometers - 5 micrometers, mean-particle- 
diameter:3micrometer- 1 Omicrometer of blue). 

[0006] When a fluorescent substance layer is generally formed in PDP, the technique of making each 
color fluorescent substance particle a paste, and screen-stenciling it is used and the reason for grinding a 
fluorescent substance particle, and screening and (classification) carrying out it applies a paste, it is easy 
to acquire the spreading side where the way (particle size distribution have gathered) that the particle 
diameter of a fluorescent substance is small and uniform is more beautiful. That is, while a spreading 
side becomes beautiful and the pack density of the fluorescent substance particle in a fluorescent 
substance layer improves so that the particle diameter of a fluorescent substance is small, it is uniform 
and a configuration is spherically near, the luminescence surface area of a particle increases and the 
instability at the time of an address drive is also improved. It is because it is thought that the brightness 
of plasma display equipment can be raised theoretically. Therefore, the attempt which produces a 
spherical fluorescent substance particle is also performed by the hydrothermal synthesis approach in 
order to make particle size distribution into homogeneity for a particle small further in recent years. 
[0007] In the pixel level (pixel number = area =0.55mm2 of 640x480 pieces, eel pitch 
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=0.43mmxl.29mm, and one eel) of NTSC of the present 40 to 42 inch class, as for the plasma display 
equipment with which such a fluorescent substance layer was formed, the brightness shows the engine 
performance of 300-500 cds/m2. Moreover, in order to obtain the maximum brightness of a fluorescent 
substance layer, when an average of 3. 5 -micrometer fluorescent substance particle was used, the 35- 
micrometer thickness for ten fluorescent substance particles was required of PDP of the present NTSC 
level. 

[0008] With the pixel level of the high-definition television of full specifications, the number of pixels is 
set to 1920x1 125, and, as for the area of one eel, a eel pitch also becomes the fineness of 2 0.072mm by 
0.15mmx0.48mm in a 42 inch class. When the high-definition television of PDP is produced in the same 
magnitude of 42 inches, as compared with NTSC, it becomes the fineness of 1 / 7 - 1/8 in an area of 1 
pixel. Therefore, if 42 inches high-definition television is produced by PDP using a gas presentation and 
gas pressure, it will be expected to be the same fluorescent substance that brightness becomes low with 
30 - 40 cd/m2, and an improvement to brightness is desired. 

[0009] Moreover, the reinforcement of PDP is desired with the improvement in brightness. If the 
conventional PDP carries out long duration use, causing brightness degradation is known. The 
reattachment of the member in which the spatter was especially carried out by degradation by the ion 
bombardment or UV irradiation and discharge as a factor of brightness degradation of a big fluorescent 
substance layer etc. is considered. Degradation by UV irradiation is large especially, and especially the 
layer that consists of a blue fluorescent substance has the large degree of the degradation. This will mean 
that the fluorescent substance layer of a specific color carries out brightness degradation in PDP, and the 
luminescence total amount of the whole panel will fall as the result. Furthermore, the coloring balance 
between fluorescent substance layers collapsed, and the technical problem that a color gap arose 
occurred. Considering the role of domestic television in future multimedia age, the reinforcement of 
plasma display equipment is indispensable. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, since the conventional fluorescent substance 
particle used for PDP etc. is manufactured by grinding after solid phase reaction, distortion by stress 
being applied to the fluorescent substance particle front face occurs, and defects, such as the so-called 
oxygen defect, appear. Defects, such as this oxygen, absorb ultraviolet rays with a wavelength of 147nm 
produced in the discharge in the eel of PDP, and since they check excitation of an emission center, they 
bring about a brightness fall. Moreover, since crystallinity falls with an oxygen defect as the starting 
point by irradiating ultraviolet rays, while using plasma display equipment, brightness degradation tends 
to produce a fluorescent substance particle. Therefore, the more it grinds a fluorescent substance 
particle, since the absolute number of the oxygen defect of the whole fluorescent substance layer 
increases, it is easy to carry out brightness degradation, and, the more brightness high enough cannot be 
obtained. 

[001 1] Moreover j in order to gather the filling factor and coverage of a fluorescent substance layer, the 
surface area of a fluorescent substance increases by making particle size of a fluorescent substance 
particle spherical small, or the defect in a fluorescent substance increases. Therefore, much water and 
the organic substance of carbon dioxide gas or a hydrocarbon system become easy to adhere to a 
fluorescent substance front face. Especially when it is the blue fluorescent substance with which Eu+2 
ion like Bal-xMgA110O17:Eux or Bal-x-ySryMgA110O17:Eux serves as an emission center These 
crystal structures have the layer structure (for example, a display and imaging 1999. Vol.7, pp 225-234). 
Regardless of a deficit, it exists in particle size at the oxygen (02) near [ which contains Ba atom in the 
layer ] the layer (Ba-0 layer), and if particle size becomes small, it has the technical problem that the 
amount of defects increases further (for example, application physics, volume [ 70th ] No. 3 2001 
pp310). Therefore, the water which exists in the front face of the Ba-0 layer of a fluorescent substance 
in air will adsorb alternatively. 

[0012] Therefore, water and a hydrocarbon are emitted in a panel in large quantities in a panel 
production process, and technical problems, such as brightness degradation, chromaticity change (the 
color gap by chromaticity change and a screen should be burned), or a fall of a drive margin and a rise of 
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discharge voltage, occur [ be / it / under / discharge / reaction ] with a fluorescent substance and MgO. 
[0013] Moreover, since the ethyl cellulose in a binder stops being able to stick to a blue fluorescent 
substance easily when producing a paste and ink, in order that water and hydrocarbon system gas may 
stick to a blue fluorescent substance alternatively, it becomes easy to separate a fluorescent substance 
and ethyl cellulose. If ethyl cellulose and a fluorescent substance dissociate, when applying fluorescent 
substance ink from a thin nozzle, a fluorescent substance is deposited near nozzle opening a velocity 
gradient serves as zero, and the technical problem that the blinding of a nozzle is started as a result 
generates it. 

[0014] Then, this invention aims at attaining improvement in the brightness of the whole fluorescent- 

substance, and reinforcement by improving a blue fluorescent substance. 

[0015] 

[Means for Solving the Problem] In order to attain this purpose, in this invention, a fluorescent 
substance layer has a blue fluorescent substance layer. That blue fluorescent substance layer It is 
constituted by the BAM (Bal-xMgA110O17:Eux or Bal-x-ySryMgA110O17:Eux) system blue 
fluorescent substance. The blue fluorescent substance is a tabular particle. A plate diameter 0.3 
micrometers - 6 micrometers, Board thickness is characterized by 3-25, and specific surface area being 
[ the atomic ratio x of the europium (Eu) as 2.0-3. 0m2/g and an activator ] 0.03< x<0.25 and 0< y<0.25 
for the ratio of 0.1 micrometers - 2 micrometers, a plate diameter, and board thickness. 
[0016] 

[Embodiment of the Invention] That is, in this invention, it is raising the brightness of a fluorescent 
substance layer and stopping the exposure of ultraviolet rays, and the degradation rate of a fluorescent 
substance is dulled. Moreover, the engine-performance improvement of plasma display equipment is 
made by suppressing adsorption of the water to a blue fluorescent substance front face, and giving the 
resistance over brightness degradation of a fluorescent substance by abolishing the defect of the oxygen 
near [ containing the barium (Ba) atom of a blue fluorescent substance ] the layer (Ba-0 layer). 
[0017] In order to obtain the fluorescent substance particle which carried out tabular as mentioned above 
here, it is required to change and produce baking conditions, and the start raw material or firing 
environments when producing a fluorescent substance. That is, the fluorescent substance particle of a 
fluorescent substance which enlarged the tabular ratio although surface crystallinity was very good can 
be obtained by adding the flux of the specified quantity, and making burning temperature to some extent 
high, and performing short-time baking. 

[0018] Since the crystal system voice is a hexagonal system originally (for example, fluorescent 
substance handbook P219, P225, Ohm-Sha), a blue fluorescent substance tends to obtain a 6 corner- 
guard-like fluorescent substance particle. In addition, if a plate diameter is too small, since board 
thickness is too thin not much, or a fluorescent substance particle will condense, brightness will fall on 
the contrary. As for board thickness, it is desirable that 0.1 micrometers - 3 micrometers and a plate 
diameter set it as 0.3 micrometers - 6 micrometers in fact. By the way, in order that a tabular ratio may 
secure sufficient point emitting light by the big fluorescent substance particle to the amount of 
ultraviolet rays to absorb as mentioned above, it is desirable to add more mostly and to produce an 
activator. 

[0019] this invention persons found out that do not happen only in a defect existing but water, carbon 
dioxide gas, or hydrocarbon system gas sticks to the oxygen (O) defect near the Ba-0 layer alternatively, 
a fluorescent substance reacts with water and a hydrocarbon when ultraviolet rays and ion are irradiated 
by the condition of having adsorbed, and brightness degradation and a color gap started the essence of 
the cause of brightness degradation. That is, the knowledge that various degradation took place was 
acquired by adsorbing water, carbon dioxide gas, or hydrocarbon system gas at the oxygen defect near 
[ in a blue fluorescent substance ] the Ba-0 layer. 

[0020] For the purpose of restoring the defect near the Ba-0 layer conventionally, the approach of 
coating a fluorescent substance front face with the crystal of an aluminum oxide (aluminum 203) on the 
whole surface is devised. However, by carrying out a coat to the whole surface, absorption of ultraviolet 
rays took place and a technical problem called the technical problem that the luminescence brightness of 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



9/12/07 



' JP,2003-336055,A [DETAILED DESCRIPTION] 



Page 4 of 14 



a fluorescent substance falls, and the fall of brightness according to ultraviolet rays in addition even if it 
coats occurred. 

[0021] Moreover, in order to reduce an oxygen defect, it calcinated in the ambient atmosphere 
containing oxygen gas, and the attempt which uses some Eu+2 ion (15% or less) as Eu+3 ion has 
accomplished. However, in having oxidized divalent about 15%, the dissolution of the blinding of a 
nozzle was difficult. 

[0022] Then, by mixing MgF2 and A1F3 as a fusing agent (flux), and making a blue fluorescent 
substance particle calcinate on condition that predetermined [ 0.05-0.5 mol% ] In permuting with Eu ion 
of divalent Eu ion permuted by Ba element in the blue fluorescent substance which has the crystal 
structure of BaMgA110O17:Eu or BaSrMgA110O17:Eu hexagon-head tabular in the fluorescent 
substance which fully carried out grain growth trivalent 50 to 80% A panel making process, degradation 
prevention of the blue fluorescent substance at the time of the drive of a panel, and blinding prevention 
of a nozzle can be performed without reducing the oxygen defect near the Ba-0 layer, and reducing the 
brightness of a blue fluorescent substance. 

[0023] Eu in BaMgA110O17:Eu which is a blue fluorescent substance goes into the grid of Ba, and 
exists as divalent plus ion. If trivalent Eu ion permutes the part of the divalent ion, the charge of plus 
will increase during a crystal. In order that the oxygen which has the charge of minus of the oxygen 
defect near the Ba element in order to neutralize the charge of this plus (in order to compensate a 
charge) may bury, it is thought that the oxygen defect near the Ba-0 layer can be reduced as a result. 
[0024] Moreover, the more there are few oxygen defects, the more the degree of degradation at each 
process decreases. However, if trivalent ion increases in number too much, since brightness will fall, it is 
not desirable. Especially the desirable amount of the trivalent amount of Eu is 50% - 80%. 
[0025] Hereafter, the manufacture approach of the fluorescent substance of this invention is explained. 
[0026] The using flux (A1F3, MgF2, BaF2 grade) as manufacture approach of body of fluorescent 
substance so lid-phase- sintering [ raw material / an oxide, a conventional carbonation object or a 
conventional nitric-acid ghost raw material ] method in here, The precursor of a fluorescent substance is 
produced using the coprecipitation method which hydrolyzes these in a water solution, or adds alkali 
etc., and is settled using an organic metal salt or a nitrate. Next, although the manufacture approach of 
fluorescent substances, such as a liquid phase process which heat-treats this, or a liquid atomizing 
process which sprays all over the furnace which had the water solution containing a fluorescent 
substance raw material heated, and is produced, can be considered Even if it used the fluorescent 
substance produced by which approach, it became clear that there was effectiveness of permuting the 
amount of a request of the divalent ion of Eu in BaMgA110O17:Eu with trivalent ion. 
[0027] Here describes the process by the solid reaction method of a blue fluorescent substance as an 
example of the fluorescent substance production approach. As a raw material, the carbonation object and 
oxide of BaC03, MgC03, aluminum 203, and Eu203 grade, and FURAKKU (A1F3, BaC12) as a 
sintering accelerator are calcinated in 2-hour air at 0.05-0.5-mol%, in addition 1400 degrees C (at this 
time, all Eu(s) are trivalent). While becoming easy to grow up to be a crystalline high hexagon-head 
tabular particle and being able to obtain a fluorescent substance with little ultraviolet ray degradation by 
using gamma-aluminum 203 for aluminum 203 of the above-mentioned raw material especially, a 
fluorescent substance with more high brightness can be obtained by combining with suitable flux. 
Grinding and sieving are performed, then, this is calcinated at 1500 degrees C for 2 hours according to a 
reducing atmosphere (inside of H25% and N295% of ambient atmosphere) (Eu is made divalent), 
grinding and sieving are performed again, and it considers as a fluorescent substance. 
[0028] Next, this fluorescent substance is calcinated at 350 degrees C - 1000 degrees C according to the 
oxidizing atmosphere in oxygen (02), oxygen-nitrogen (N2), steam-nitrogen, or ozone (03)-nitrogen, 
and it makes Eu divalent [ a part of] trivalent. However, baking by the oxidizing atmosphere may be 
oxidized at the same furnace after a 1500-degree C reduction process among 1000 degrees C - 350 
degrees C at the time of a temperature fall. 

[0029] the organic metal salt (for example, an alkoxide — ) containing the element which constitutes a 
(liquid phase process) and a fluorescent substance when producing a fluorescent substance from a water 
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solution After dissolving a ** acetylacetone or a nitrate in water, hydrolyze and a coprecipitate (hydrate) 
is produced. The fine particles which sprayed it all over baking or an elevated-temperature furnace in 
hydrothermal synthesis (it crystallizes in an autoclave) and air, and were obtained are calcinated at 1500 
degrees C for 2 hours according to a reducing atmosphere (inside of H25% and N295% of ambient 
atmosphere), and are sifted out with grinding. 

[0030] Next, this is calcinated at 350 degrees C - 1000 degrees C in 02, 02-N2, and N03-2, and it 
considers as a fluorescent substance. Moreover, about some Eu+2 aforementioned ion having turned into 
Eu+3 ion, it identified by measurement of XANES (X-ray absorption near edgestructure). 
[0031] Thus, in permuting Eu+2 ion under hexagon-head tabular BaMgA110O17:Eu crystal which fully 
carried out grain growth with Eu+3 ion using the conventional blue fluorescent substance powder 
making process, the fall of the brightness of a blue fluorescent substance is suppressed and a strong (it 
has endurance in a fluorescent substance baking process, a panel sealing process and a panel aging 
process, or water and carbon dioxide gas that occur during a panel drive) blue fluorescent substance is 
obtained to water. Moreover, even if it applies a fluorescent substance layer with an ink jet process, the 
blinding of a nozzle does not happen. 

[0032] While two or more arrays of the discharge eel of one color or two or more colors are carried out, 
the plasma display equipment concerning this invention It is plasma display equipment equipped with 
the plasma display panel which the fluorescent substance layer of the color corresponding to each 
discharge eel is arranged, and the fluorescent substance layer is excited by ultraviolet rays, and emits 
light. Said fluorescent substance layer has a blue fluorescent substance layer. The blue fluorescent 
substance layer It is constituted by the BAM (Bal-xMgA110O17:Eux or Bal-x-ySryMgA110O17:Eux) 
system blue fluorescent substance. The blue fluorescent substance is a tabular particle. A plate diameter 
0.3 micrometers - 6 micrometers, Board thickness is characterized by 3-25, and specific surface area 
being [ the atomic ratio x of the europium (Eu) as 2.0-3. 0m2/g and an activator ] 0.03< x<0.25 and 0< 
y<0.25 for the ratio of 0. 1 micrometers - 2 micrometers, a plate diameter, and board thickness. 
Therefore, while the brightness of plasma display equipment also improves, the plasma display 
equipment which brightness degradation and a color gap were controlled and was excellent in the 
brightness property can be obtained. 

[0033] Moreover, if the thickness of a fluorescent substance layer is ****ed within the limits of eight to 
25 times of the mean particle diameter of a fluorescent substance particle, since discharge space is fully 
securable, maintaining the condition that the luminous efficiency of a fluorescent substance layer is 
high, the brightness in plasma display equipment can be made high. The effectiveness is large in 
especially the mean diameter of a fluorescent substance being 6 micrometers or less (Institute of Image 
Information and Television Engineers IDY2000-317.PP32). The compound expressed with Bal- 
xMgA110O17:Eux which used 50% - 80% of Eu+2 ion as Eu+3 ion, or Bal-x-ySryMgA110O17:Eux as 
a concrete fluorescent substance particle used for the blue fluorescent substance layer in plasma display 
equipment here can be used. Here, its brightness is highly desirable if the values of x in said compound 
are 0.03<=x<=0.20 and 0.1<=y<=0.5. 

[0034] Moreover, as a concrete fluorescent substance particle used for the red fluorescent substance 
layer in plasma display equipment, the compound expressed with Y2X03:EuX or (Y, Gd) l-XB03:EuX 
can be used. Here, if the value of X in the compound of a red fluorescent substance is 0.05<=X<=0.20, it 
excels in brightness and brightness degradation and is desirable. 

[0035] Moreover, as a concrete fluorescent substance particle used for the green fluorescent substance 
layer in plasma display equipment, the compound expressed with Bal-XA112019:MnX or Zn2- 
XSi04:MnX can be used. Here, since it is excellent in brightness and brightness degradation that it is 
0.01<=X<=0.10, the value of X in the compound of the above-mentioned green fluorescent substance 
has it. [ desirable ] 

[0036] The manufacture approach of PDP concerning this invention on the substrate of a back panel 
Moreover, Bal-xMgA110O17:Eux Or the blue fluorescent substance particle, red fluorescent substance 
particle, and green fluorescent substance particle which used 50% - 80% of divalent Eu of the blue 
fluorescent substance of Bal -x-ySryMgAl 1 00 1 7Eux as trivalent Eu ion, The arrangement process 
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which applies and arranges from a nozzle the paste which consists of a binder, The baking process 
which makes the binder contained in the paste arranged on the panel burned down, It has the process 
which piles up and seals the back panel with which the fluorescent substance particle was arranged by 
the baking process on the substrate, and the front panel in which the display electrode was formed, and 
brightness and plasma display equipment excellent in brightness degradation can be obtained. 
[0037] The fluorescent lamp concerning this invention is a fluorescent lamp which has the fluorescent 
substance layer which is excited by ultraviolet rays and emits light in the light, and moreover, the blue 
fluorescent substance which constitutes said fluorescent substance layer By 0.3 micrometers - 6 
micrometers, the ratio of a plate diameter and board thickness by 0.1 micrometers - 2 micrometers by 3- 
25 [ the plate diameter ] [ board thickness ] in addition — and specific surface area — 2.0-3. 0m2/g — it is 
~ Eu+2 in a blue fluorescent substance - inner ~ it can consider as the fluorescent lamp which the 
fluorescent substance particle itself excelled [ fluorescent lamp ] in the luminescence property, and was 
excellent in brightness and brightness degradation by being constituted including the fluorescent 
substance particle which set 50% - 80% to Eu+3. 

[0038] Hereafter, the plasma display equipment by the gestalt of 1 operation of this invention is 
explained, referring to a drawing. 

[0039] Drawing 1 is the outline top view which removed the front-windshield substrate in PDP, and 
drawing 2 is the perspective view showing a part about the image display field of PDP in a cross section. 
In addition, in order to make it intelligible in drawing 1 about the number of a display electrode group, a 
display scan electrode group, and an address electrode group, a part is omitted and it is illustrating. 
[0040] As shown in drawing 1 , PDP 100 The front- windshield substrate 101 (not shown), The tooth- 
back glass substrate 102, the display electrode 103 of N book, and the display scan electrode 104 (the 
figure is attached when N Motome is shown) of N book, M address electrode 107 groups (the figure is 
attached when eye M book is shown), It consists of an airtight sealing layer 121 shown with a slash, and 
has the electrode matrix of 3 electrode structures by each electrodes 103, 104, and 107, and the eel is 
formed in the intersection of the display electrode 103 and the display scan electrode 104, and the 
address electrode 107. 123 is an image display field. 

[0041] The front panel where the display electrode 103, the display scan electrode 104, the dielectric 
glass layer 105, and the MgO protective layer 106 were arranged on 1 principal plane of the front- 
windshield substrate 101 as this PDP 100 was shown in drawing 2 , On 1 principal plane of the tooth- 
back glass substrate 102, the address electrode 107, the dielectric glass layer 108, a septum 109, and 
fluorescent substance layer 1 10R, It has the composition that discharge gas was enclosed in the 1 10 
discharge space 122 which the back panel with which G and HOB were arranged is stretched, and is 
formed between a front panel and a back panel, and plasma display equipment is constituted by 
connecting with the PDP driving gear shown in drawing 3 . 

[0042] Plasma display equipment has the display driver circuit 153, the display scan driver circuit 154, 
and the address driver circuit 155 in PDP 100, address discharge is performed by the meantime, and as 
shown in drawing 3 , impresses a pulse voltage between the display electrode 103 and the display scan 
electrode 104 after that, and performs maintenance discharge by impressing an electrical potential 
difference to the display scan electrode 104 and the address electrode 107 in the eel which you are going 
to make it turn on according to control of a controller 152. By this maintenance discharge, ultraviolet 
rays occur in the eel concerned, a eel lights up because the fluorescent substance layer excited by these 
ultraviolet rays emits light, and an image is displayed by the combination of lighting of each color eel, 
and an astigmatism LGT. 

[0043] Next, the manufacture approach is explained about PDP mentioned above, referring to drawing 4 
and drawing 5 . 

[0044] After first forming N display electrodes 103 each and the display scan electrode 104 (it is 
displaying two each in drawing 2 ) in the shape of a stripe alternation and in parallel on the front- 
windshield substrate 101, a front panel is covered with the dielectric glass layer 105 from on the, and is 
produced by forming the MgO protective layer 106 in the front face of the dielectric glass layer 105 
further. 
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[0045] The display electrode 103 and the display scan electrode 104 are electrodes which consist of bus 
electrodes which consist of a transparent electrode which consists of ITO, and silver, and the silver paste 
for bus electrodes is formed by calcinating, after applying by screen-stencil. 

[0046] After applying the paste containing the glass ingredient of a lead system by screen-stencil, the 
dielectric glass layer 105 is formed predetermined temperature and by carrying out predetermined time 
(it being 20 minutes at 560 degrees C) baking so that it may become the thickness (about 20 
micrometers) of a predetermined layer. As a paste containing the glass ingredient of the above- 
mentioned lead system, the mixture of PbO (70wt%), B-2s aluminum [ 03 (15wt%), Si02 (10wt%), 
and ] 203 (5wt%), and an organic binder (what dissolved 10% of ethyl cellulose in alpha-terpineol) is 
used, for example. Here, with an organic binder, resin is dissolved in an organic solvent, in addition to 
ethyl cellulose, acrylic resin can be used as resin and a butyl kaavie toll etc. can be used as an organic 
solvent. Furthermore, a dispersant (for example, GURISERUTORI oleate) may be made to mix in such 
an organic binder. 

[0047] The MgO protective layer 106 is formed so that it may consist of a magnesium oxide (MgO) and 
a layer may serve as predetermined thickness (about 0.5 micrometers) with the sputtering method or a 
CVD method (chemical vapor deposition). 

[0048] On the other hand, first, a back panel forms the silver paste for electrodes by screen printing or 
the photography method on the tooth-back glass substrate 102, and is formed in the condition that M 
address electrodes 107 were installed successively, by calcinating after that. The paste which contains 
the glass ingredient of a lead system on it is applied with screen printing, the dielectric glass layer 108 is 
formed, and a septum 109 is formed by calcinating, after repeating the paste which similarly contains the 
glass ingredient of a lead system in a predetermined pitch with screen printing and applying it. By this 
septum 109, discharge space 122 is divided by every one eel (unit luminescence field) in the direction of 
Rhine. 

[0049] drawing 4 — a part of PDP100 - it is a sectional view. As shown in drawing 4 , the gap 
dimension W of a septum 109 is specified to 130 micrometers in all - about 240 micrometers at HD-TV 
which is the constant value of 32 inches - 50 inches. Into the slot between septa 109, and red (R), green 
(G), and Bal-xMgA110O17:Eux Or each fluorescent substance particle of the blue (B) by which 50% - 
80% of divalent Eu ion of Bal-x-ySryMgA110O17:Eux was permuted with Eu+3 ion, The fluorescent 
substance layers 1 10R, HOG, and HOB which each fluorescent substance particle comes to bind are 
formed by applying the fluorescent substance ink of the shape of a paste which consists of an organic 
binder, calcinating this at the temperature of 400-590 degrees C, and making an organic binder burned 
down. 

[0050] As for this fluorescent substance layer 1 10R and thickness L of the direction of a laminating on 
the 1 10 address electrode 107 of G and HOB, it is desirable to form in about about 8 to 25 times of the 
mean particle diameter of each color fluorescent substance particle. In order to secure the brightness 
(luminous efficiency) when irradiating fixed ultraviolet rays to a fluorescent substance layer, namely, a 
fluorescent substance layer In order to absorb without making the ultraviolet rays generated in discharge 
space penetrate If it becomes the thickness beyond it, while it is desirable to hold the thickness to which 
the laminating of the fluorescent substance particle was carried out about 20 layers preferably eight 
layers also at the lowest, and carrying out the SACHU rate of most luminous efficiency of a fluorescent 
substance layer When the thickness by which the laminating was carried out about 20 layers is 
exceeded, it becomes impossible to fully secure the magnitude of discharge space 122. 
[0051] Moreover, since the total surface area of a fluorescent substance particle will increase while 
whenever [ fluorescent substance layer restoration ] increases, even if it is the case that a laminating 
number of stages is the same, compared with the case where the particle which is not spherical is used if 
the particle size is small enough and spherical like the fluorescent substance particle obtained by the 
hydrothermal crystallization method etc., the fluorescent substance particle surface area which 
contributes to actual luminescence in a fluorescent substance layer increases, and luminous efficiency 
increases further! About the manufacturing method of the blue fluorescent substance particle by which 
15% - 65% of the synthetic approach of these fluorescent substance layers 1 10R, 1 10G, and 1 10B and 
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divalent Eu ion used for a blue fluorescent substance layer was permuted by trivalent Eu ion, it mentions 
later. 

[0052] Thus, the front panel and back panel which were produced arrange the glass for sealing in the 
panel periphery section, and sealing is carried out by calcinating this for 10 -20 minutes at about 450 
degrees C, and making the airtight sealing layer 121 ( drawing 1 ) form while piling up so that each 
electrode of a front panel and the address electrode of a back panel may intersect perpendicularly. And 
once exhausting the inside of discharge space 122 to a high vacuum (for example, 1.1x10 to 4 Pa), 
PDP100 is produced by enclosing discharge gas (for example, inert gas of a helium-Xe system and a Ne- 
Xe system) by the predetermined pressure. 

[0053] Drawing 5 is the outline block diagram of the ink coater used in case a fluorescent substance 
layer is formed. As shown in drawing 5 , the ink coater 200 is equipped with a server 210, a booster 
pump 220, a header 230, etc., and the fluorescent substance ink supplied from the server 210 which 
stores fluorescent substance ink is pressurized by the header 230 by the booster pump 220, and is 
supplied. Ink room 230a and a nozzle 240 (a bore is 30 micrometers - 120 micrometers) are formed in 
the header 230, and the fluorescent substance ink which was pressurized and was supplied to ink room 
230a is continuously breathed out from a nozzle 240. The aperture D of this nozzle 240 is 30 
micrometers or more because of blinding prevention of a nozzle, and it is desirable to carry out to below 
the spacing W between septa 109 (about 130 micrometers - 200 micrometers) for the flash prevention 
from the septum in the case of spreading, and it is usually set as 30 micrometers - 130 micrometers. 
[0054] The header 230 is constituted so that it may drive linearly according to the header scanner which 
is not illustrated, and while making a header 230 scan, fluorescent substance ink is applied to 
homogeneity in the slot between the septa 109 on the tooth-back glass substrate 102 by carrying out the 
regurgitation of the fluorescent substance ink 250 continuously from a nozzle 240. Here, the viscosity of 
the fluorescent substance ink used is maintained at the range of 1500 - 30000CP (centipoise) in 25 
degrees C. 

[0055] In addition, the above-mentioned server 210 is equipped with the stirring equipment which is not 
illustrated, and precipitate of the particle in fluorescent substance ink is prevented by the stirring. 
Moreover, a header 230 is really fabricated also including the parts of ink room 230a or a nozzle 240, 
and a metallic material is produced device processing and by carrying out an electron discharge method. 
[0056] moreover, the thing limited to the above-mentioned approach as an approach of forming a 
fluorescent substance layer ~ it is not - for example, FOTORISO - various approaches, such as law, 
screen printing, and the approach of arranging the film with which the fluorescent substance particle was 
mixed, can be used. 

[0057] Each color fluorescent substance particle, a binder, and a solvent are mixed, fluorescent 
substance ink is prepared so that it may become 1500 to 30000 centipoise (CP), and it may add a 
surfactant, a silica, a dispersant (0.1 - 5wt%), etc. if needed. 

[0058] As a red fluorescent substance prepared by this fluorescent substance ink, the compound 
expressed with 1(Y, Gd)-XB03:EuX or Y2X03:EuX is used. These are the compounds with which 
some Y elements which constitute the parent ingredient were permuted by Eu. Here, as for the amount X 
of permutations of Eu element to Y element, it is desirable to become the range of 0.05<=X<=0.20. If it 
is the amount of permutations beyond this, it will be thought that it becomes impossible that it is hard to 
use brightness practically from brightness degradation becoming remarkable although it becomes high. 
It is because the presentation ratio of Eu which is an emission center falls, brightness falls and it 
becomes impossible to use it as a fluorescent substance on the other hand, when it is below this amount 
of permutations. 

[0059] As a green fluorescent substance, the compound expressed with Bal-XA112019:MnX or Zn2- 
XSi04:MnX is used. Bal-XA112019:MnX is the compound with which some Ba elements which 
constitute the parent ingredient were permuted by Mn, and Zn2-XSi04:MnX is the compound with 
which some Zn elements which constitute the parent ingredient were permuted by Mn. Here, as for the 
amount X of permutations of Mn element to Ba element and Zn element, it is desirable to become the 
range of 0.01<=X<=0.10 for the reason which the above-mentioned red fluorescent substance explained 
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by the way, and the same reason. 

[0060] As a blue fluorescent substance, the compound expressed with Bal-XMgA110O17:EuX or Bal- 
x-ySryMgA110O17:EuX is used. Bal-XMgA110O17:EuX and Bal-x-ySryMgA110O17:EuX are the 
compounds with which some divalent Ba elements which constitute the parent ingredient were permuted 
by divalent Eu or divalent divalent Sr. Here, as for the amount x of permutations of Eu element to Ba 
element, it is desirable that the former blue fluorescent substance serves as the range of 0.03<=x<=0.20 
and 0.1<=y<=0.5 for the same reason as the above. Moreover, when the amount of permutations of 
trivalent Eu ion made to permute by said divalent Eu ion is set to BaEu+21-aEu+3aMgA110O17:Eu, it is 
desirable to become the range of 0.15 <=a<=0.65. That is, 50% - 80% of range is [ as opposed to / 
especially / blinding prevention of a nozzle ] desirable. 

[0061] About the synthetic approach of these fluorescent substances, it mentions later. 
[0062] alpha-terpineol and a butyl kaavie toll can be used as a solvent, using ethyl cellulose and acrylic 
resin as a binder prepared by fluorescent substance ink (0.1 - 10wt% of ink is mixed). In addition, giant 
molecules, such as PMA and PVA, can also be used as a binder, and organic solvents, such as a 
diethylene glycol and methyl ether, can also be used as a solvent. 

[0063] In the gestalt of this operation, what was manufactured by the solid phase calcinating method, the 
water-solution method, the spraying calcinating method, and the hydrothermal crystallization method is 
used for a fluorescent substance particle. 

[0064] ** Set to a mixed liquor making process as an example first, a blue fluorescent substance (Bal- 
XMgA110O17:EuX) — The barium nitrate Ba(No3) 2 and magnesium nitrate Mg (N03)2 used as a raw 
material, aluminium nitrate aluminum (N03)3, and nitric-acid europium Eu(N03) 2 are mixed so that a 
mole ratio may be set to l-x:l :10:x (0.03<=x<=0.25). This is dissolved in an aquosity medium and 
mixed liquor is produced. In that ion exchange water and pure water do not contain an impurity in this 
aquosity medium, although it is desirable, even if non-aqueous solvents (a methanol, ethanol, etc.) are 
contained in these, it can be used. 

[0065] Next, hydrothermal synthesis (12-20 hours) is performed in a high pressure vessel using the 
equipment which can be heated while hydration mixed liquor is put into the container which consists of 
a thing with the corrosion resistance of gold or platinum, and thermal resistance, for example, an 
autoclave etc. pressurizes under predetermined temperature (100-300 degrees C) and a predetermined 
pressure (0.2MPa-10MPa). 

[0066] These fine particles next, under reducing atmosphere (for example, ambient atmosphere which 
contains nitrogen for hydrogen 95% 5%) predetermined temperature and predetermined time (it is 2 
hours at 1350 degrees C) baking - carrying out - a degree - this - classifying - this - 02, 02-N2, H2 
0-N2, or 03-N - by calcinating at 350 degrees C - 1000 degrees C 2 inside Blue fluorescent substance 
Bal-XMgA110O17:EuX of the request which permuted 50% - 80% of divalent Eu in the blue 
fluorescent substance produced under reducing atmosphere (most Eu(s) of the blue fluorescent substance 
produced under reducing atmosphere are divalent) by trivalent Eu can be obtained. Control of the 
amount of permutations trivalent from divalent adjusted 02 concentration, oxidation time amount, and 
oxidation temperature. 

[0067] Moreover, when calcinating in 02, 02-N2, H2 0-N2, and N03-2 The organic compound (for 
example, an alkoxide and an acetylacetone) which contains these elements for oxides, such as aluminum 
203, and Si02, La 203, or the fluoride of LaF2 and A1F3 grade is used, and it is the hydrolyzing 
method (fluorescent substance complications, alcohol, and an organic compound are mixed) to a 
fluorescent substance front face. If an organic compound is hydrolyzed on a fluorescent substance front 
face and alcohol is made to adhere using the approach of removed and calcinating after that, the blinding 
of the degradation property of a blue fluorescent substance or a nozzle will be improved further. In 
addition, the amount of coatings of these oxide and fluorides has the need that ultraviolet rays pass to 
desirable necessary minimum. That is, especially 0.01 micrometers or less are desirable 0.1 micrometers 
or less. 

[0068] Moreover, the fluorescent substance particle obtained by performing hydrothermal synthesis is 
formed compared with that by which a configuration becomes spherical and particle size is produced 
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from the conventional solid phase reaction small (mean particle diameter: 0.05 micrometers - about 2.0 
micrometers). In addition, although the shaft diameter ratio (the diameter of a minor axis / diameter of a 
major axis) of almost all the fluorescence particle is defined as it becoming 1.0 or less [ 0.9 or more ] 
here "it be spherical", not all the fluorescent substance particles necessarily need to go into this range. 
[0069] Moreover, without putting said hydration mixture into the container of gold or platinum, using 
the blue fluorescent substance obtained by the atomizing process which sprays this hydration mixture on 
an elevated-temperature furnace from a nozzle, and compounds a fluorescent substance, even if it 
calcinates this in 02, 02-N2, H2 0-N2, or N03-2, it can produce. 

(Bal-x-ySryMgA110O17:EuX) This fluorescent substance is produced with a solid reaction method only 
by Bal-XMgA110O17:EuX and the raw material which were mentioned above differing from each 
other. Hereafter, the raw material to be used is explained. 

[0070] a raw material - ****** - a barium hydroxide Ba (-- OH -) - two -- a strontium hydroxide 

- Sr - (- OH --) - two - a magnesium hydroxide - Mg (-- OH -) two an aluminum hydroxide - 

- aluminum — (-- OH — ) -- three — hydroxylation — europium — Eu — (— OH — ) — two — the need — 
having responded — a mole ratio — becoming — as - weighing capacity — carrying out — These are 
mixed with A1F3 as flux, among air, it calcinates after baking at 1 100 degrees C, and this is calcinated at 
predetermined temperature (it is 2 hours at 1 100 to 1600 degrees C) under reducing atmosphere (it is 
95% of ambient atmosphere about 5% and nitrogen in hydrogen). Next, above 1000 degrees C or less 
350 degrees C under temperature fall from 1 100 degrees C - 1600 degrees C, 02, 02-N2, H2 0-N2, or 
03-N2 is introduced into a firing furnace, and the blue fluorescent substance which permuted some 
divalent ion of Eu with trivalent ion is obtained. 

[0071] In addition, as a raw material of a fluorescent substance, although the oxide, the nitrate, and the 
hydroxide were mainly used, a fluorescent substance is also producible using the organometallic 
compound containing elements, such as Ba, Sr, Mg, aluminum, and Eu, for example, a metal alkoxide, 
an acetylacetone, etc. Moreover, if aluminum 203, Si02, A1F3 and La 203, and LaF2 grade are coated 
by the hydrolyzing method which used the metal alkoxide and the acetylacetone for coincidence when 
calcinating in 02, 02-N2, and N03-2, the degradation property of a fluorescent substance will be 
improved further. 

[0072] ** Set to a mixed liquor making process first, a green fluorescent substance (Zn2-XSi04:MnX) - 

- The zinc nitrate Zn (N03) and the nitric-acid silicon Si (N03) 2 which are a raw material, and 
manganese nitrate Mn (N03)2 are mixed so that it may be set to 2-X:l:X (0.01<=X<=0.10) by the mole 
ratio. Next, it sprays, after heating this mixed solution at 1500 degrees C, impressing a supersonic wave 
from a nozzle, and a green fluorescent substance is produced. 

(Bal-XA112019:MnX) First, it mixes so that the barium nitrate Ba(N03) 2 and aluminium nitrate 
aluminum (N03)2 which are a raw material, and manganese nitrate Mn (N03)2 may serve as 1-X:12:X 
(0.01<=X<=0.10) by the mole ratio, and in a mixed liquor making process, this is dissolved in ion 
exchange water, and mixed liquor is produced. 

[0073] Next, a hydrate is made to form by dropping a basic water solution (for example, aqueous 
ammonia solution) at this mixed liquor in a hydration process. Then, in a hydrothermal synthesis 
process, this hydrate and ion exchange water are put in into the capsule which consists of a thing with 
corrosion resistance, such as platinum metallurgy, and thermal resistance, for example, predetermined 
time (for example, 2 - 20 hours) hydrothermal synthesis is performed in a high pressure vessel using an 
autoclave under the conditions of predetermined temperature and a predetermined pressure (for 
example, temperature of 100-300 degrees C, pressure 0.2MPa-10MPa). 

[0074] Then, desired Bal-XA112019:MnX is obtained by drying. According to this hydrothermal 
synthesis process, particle size is set to 0.1 micrometers - about 2.0 micrometers, and the fluorescent 
substance obtained becomes spherical [ that configuration ]. Next, these fine particles are classified after 
annealing at 800 degrees C - 1 100 degrees C in air, and it considers as a green fluorescent substance. 
[0075] ** In a red fluorescent substance (Y, Gd) (l-XB03:EuX) mixed liquor making process Nitric- 
acid europium Eu2(N03) 3 are mixed with nitric-acid yttrium Y2(N03) 3 which are a raw material, 
water nitric-acid GADORIMIUMU Gd2(N03) 3, and boric-acid H3B03. After mixing so that a mole 
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ratio may serve as 1-X:2:X (0.05<=X<=0.20) (the ratio of Y and Gd is 65 to 35), and then heat-treating 
this at 1200 degrees C - 1350 degrees C in air for 2 hours, it classifies and a red fluorescent substance is 
obtained. 

(Y2-X03:EuX) In a mixed liquor making process, nitric-acid yttrium Y2(N03) 2 and the nitric-acid 
europium Eu(N03) 2 which are a raw material are mixed, it dissolves in ion exchange water and mixed 
liquor is produced so that a mole ratio may serve as 2-X:X (0.05<=X<=0.30). 
[0076] Next, a basic water solution (for example, aqueous ammonia solution) is added to this water 
solution, and a hydrate is made to form in a hydration process. 

[0077] Then, in a hydrothermal synthesis process, this hydrate and ion exchange water are put in into the 
container which consists of a thing with corrosion resistance, such as platinum metallurgy, and thermal 
resistance, for example, hydrothermal synthesis is performed in a high pressure vessel for 3 to 12 hours 
using an autoclave under the temperature of 100-300 degrees C, and the conditions of pressure 0.2MPa- 
lOMPa. Then, desired Y2X03:EuX is obtained by drying the obtained compound. 
[0078] Next, after annealing this fluorescent substance 1300 degrees C - 1400 degrees C in air for 2 
hours, it classifies and considers as a red fluorescent substance. Particle size is set to 0.1 micrometers - 
about 2.0 micrometers, and the fluorescent substance obtained according to this hydrothermal synthesis 
process becomes spherical [ that configuration ]. This particle size and a configuration are suitable for 
forming the fluorescent substance layer excellent in the luminescence property. 
[0079] In addition, it is the fluorescent substance conventionally used about the fluorescent substance 
layers 1 10R and HOG of PDP100 mentioned above, and the fluorescent substance particle which 
permuted some Eu divalent ion which constitutes a fluorescent substance with the trivalent ion of Eu 
was used about fluorescent substance layer HOB. The color temperature of white since degradation in 
each process is large, when especially the conventional blue fluorescent substance emits light to 3 color 
coincidence compared with the blue fluorescent substance of this invention tended to have fallen. 
Therefore, although the color temperature of a white display is improved in plasma display equipment 
by lowering the brightness of the eel of fluorescent substances other than blue (red, green) in circuit, if 
the blue fluorescent substance manufactured by the manufacture approach concerning this invention is 
used, it will become unnecessary for the brightness of a blue eel to increase, and to lower the brightness 
of the eel of other colors intentionally, since there is also little degradation in a panel making process. 
Therefore, it becomes unnecessary to lower the brightness of the eel of all colors intentionally. 
Therefore, the brightness of plasma display equipment can be raised, maintaining the condition that the 
color temperature of a white display is high, since the brightness of the eel of all colors can be used for 
full. 

[0080] Moreover, the blue fluorescent substance concerning this invention is applicable also to the 
fluorescent lamp which excites and emits light by the same ultraviolet rays. In that case, what is 
necessary is just to permute divalent Eu ion which constitutes the conventional blue fluorescent 
substance particle applied to the fluorescence tubing wall by the fluorescent substance layer which 
consists of a blue fluorescent substance permuted with trivalent Eu ion. Thus, if this invention is applied 
to a fluorescent lamp, what excelled the conventional fluorescent lamp in brightness and brightness 
degradation will be obtained. 

[0081] Hereafter, in order to evaluate the engine performance of the plasma display equipment of this 
invention, the sample based on the gestalt of the above-mentioned implementation was produced, and 
the performance-evaluation experiment was conducted about the sample. The experimental result is 
examined. 

[0082] Each produced plasma display equipment had the magnitude of 42 inches (rib pitch 
150micrometer HD-TV specification), and as for the thickness of a dielectric glass layer, the thickness 
of 20 micrometers and a MgO protective layer produced the distance between 0.5 micrometers, a display 
electrode, and a display scan electrode so that it might be set to 0.08mm. Moreover, the discharge gas 
enclosed with discharge space is gas which mixed xenon gas 5% to the subject, and neon is enclosed 
with predetermined discharge gas pressure. 

[0083] Sample No. 1-1 1 are a blue fluorescent substance particle which makes Eu2+ an emission center, 
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and it is changing burning temperature, firing time, and a gas stream quantitative ratio, respectively. The 
fluorescent substance of a configuration with which a plate diameter, board thickness, and a tabular ratio 
differ from particle diameter is produced. The plasma display equipment using the fluorescent substance 
which consists of the crystal structures (0<=y<=0.25, 0.03<=x<=0.25) of empirical formula Bal-x- 
ySryMgA110O17:Eux which permuted a part of divalent Eu by trivalent Eu, The plasma display 
equipment using the fluorescent substance which consists of only general divalent Eu(s) for a 
comparison was produced, respectively. A list of the produced blue fluorescent substance is shown in 
Table 1. PDP of sample No. 1-7 makes burning temperature of each fluorescent substance higher, and 
has set up the average plate diameter greatly. Moreover, average board thickness is small set up by 
short-****(ing) firing time. PDP of sample No.8-1 1 is PDP concerning the example of a comparison. 
PDP of sample No.8-1 1 has set up the tabular ratio small by controlling burning temperature and firing 
time. In the density range in each color, the effect to brightness had little concentration of an activator. 
The green fluorescent substance particle and the red fluorescent substance particle used in common Zn2- 
xSi04:Mnx (x= 0. 1 ) generally used and 1 (Y, Gd)-xB03 :Eux (x= 0. 1 ). 

[0084] Moreover, the fluorescent substance ink used for formation of a fluorescent substance layer 
mixed and produced a fluorescent substance, resin, the solvent, and the dispersant using each fluorescent 
substance particle. 

[0085] Viscosity is maintained at the range of 1500 - 30000CP in each result measured about the 
viscosity (25 degrees C) of the fluorescent substance ink at that time. When the formed fluorescent 
substance layer was observed, fluorescent substance ink was applied to the septum wall surface at 
homogeneity, and, moreover, all have been applied without blinding. Moreover, about the fluorescent 
substance particle used for the fluorescent substance layer in each color, the thing of the mean particle 
diameter of 0.1-3.0 micrometers and the particle size of 8 micrometers or less of maximum grain sizes is 
used for each sample. 

[0086] in addition, the valence condition of Eu - XANES - it measured by law (X-ray absorptionnear 
edge structure) and checked that the blue fluorescent substance which is mainly concerned with divalent 
Eu, and the blue fluorescent substance which permuted a part of divalent Eu by trivalent Eu were 
producible. 

[0087] In the panel inspection after completion of the produced plasma display equipment, the 

brightness at the time of making a blue eel turn on was measured. Moreover, in order to evaluate life 

degradation of plasma display equipment, after following plasma display equipment for 100 hours and 

impressing electrical-potential-difference 200V and a maintaining-a-discharge pulse with a frequency of 

100kHz to it, panel inspection was conducted again and the brightness at the time of making a blue eel 

turn on was measured. It asked for the brightness degradation maintenance factor (brightness after the 

brightness-impression before impression) (brightness before /impression) (xlOO) from there. 

[0088] A result is shown in Table 1. The result about these relative initial blue brightness and brightness 

degradation rate of change is described. 

[0089] 

[Table 1] 
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[0090] With the sample which has not permuted divalent Eu by trivalent Eu in a blue fluorescent 
substance, the brightness degradation maintenance factor in real use of plasma display equipment 
checked the low thing as compared with the permuted sample. Moreover, if there were too many a 
brightness degradation maintenance factor's not being improved if there are too few Eu trivalent 
amounts of permutations, and Eu trivalent amounts of permutations, although the brightness degradation 
maintenance factor will have improved, it checked that initial brightness became remarkably low. 
[0091] By permuting a part of divalent Eu which constitutes a blue fluorescent substance by trivalent 
Eu, the oxygen defect in a blue fluorescent substance decreases sharply, and since crystallinity has been 
improved, this is considered. 

[0092] Moreover, it checked that initial brightness improved by setting especially a tabular ratio as the 
above-mentioned range as compared with a particle with a small tabular ratio. 
[0093] Furthermore, also in the sample which permuted divalent Eu by trivalent Eu in the blue 
fluorescent substance, when gamma-aluminum 203 was used for the raw material, it checked that initial 
brightness improved. 

[0094] (Evaluation by the fluorescent lamp) The fluorescent lamp sample using the fluorescent 
substance which applied the fluorescent substance manufacture approach concerning this invention to 
the fluorescent lamp which emits light when excited by ultraviolet rays was produced. 
[0095] It is the blue fluorescent substance particle which makes Eu2+ an emission center at the 
fluorescent substance layer formed in a glass tube wall, and the fluorescent lamp using the fluorescent 
substance which permuted a part of divalent Eu by trivalent Eu, and the fluorescent lamp using the 
fluorescent substance which consists of only general divalent Eu(s) for a comparison were produced, 
respectively. Bal-xMgA110O17:Eux (x= 0.1) of the same presentation was used for this blue fluorescent 
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substance. The green fluorescent substance particle and the red fluorescent substance particle used in 
common Zn2-xSi04:Mnx (x= 0.1) generally used and 1(Y, Gd)-xB03:Eux (x= 0.1), and produced the 
fluorescent lamp sample in which the fluorescent substance layer obtained by applying what mixed the 
fluorescent substance of each color produced under these conditions was formed, respectively. 
[0096] In the blue fluorescent substance, the brightness degradation maintenance factor in continuation 
lighting checked the large thing for 100 hours with the sample which has not permuted divalent Eu by 
trivalent Eu as compared with the permuted sample. 
[0097] 

[Effect of the Invention] According to this invention, the configuration of a blue fluorescent substance is 
made tabular as mentioned above. The plate diameter by 0.3 micrometers - 6 micrometers By 0.1 
micrometers - 2 micrometers, board thickness by constituting a fluorescent substance layer from a 
fluorescent substance particle by which the ratio of a plate diameter and board thickness permuted some 
divalent Eu ion under crystal with trivalent Eu ion by 3-25 Dependability can be raised, while being able 
to prevent brightness degradation by the real drive of a fluorescent substance layer and being able to 
improve the brightness and life of PDP or a fluorescent lamp. 

[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] The top view except the front- windshield substrate of the plasma display panel concerning 
the gestalt of 1 operation of this invention 

[Drawing 2] The perspective view showing a part of structure of the image display field of this panel in 
a cross section 

[Drawing 3] The block diagram of the plasma display equipment using this panel 

[Drawing 4] The sectional view showing the structure of the image display field of this panel 

[Drawing 5] The outline block diagram of the ink coater used in case the fluorescent substance layer of 

this panel is formed 

[Description of Notations] 

100 PDP 

1 0 1 Front- Windshield Substrate 

103 Display Electrode 

104 Display Scan Electrode 

105 Dielectric Glass Layer 

1 06 MgO Protective Layer 

107 Address Electrode 

108 Dielectric Glass Layer 

109 Septum 

1 1 OR Fluorescent substance layer (red) 
HOG Fluorescent substance layer (green) 
HOB Fluorescent substance layer (blue) 
122 Discharge Space 



[Translation done.] 
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